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The clinical syndrome of unilateral finger ischemia,
caused by digital artery occlusions from embolization
from the palmar ulnar artery associated with repetitive
striking of the palm, has been called the hypothenar
hammer syndrome (HHS). Van Rosen and Conn pub-
lished the initial observations that repetitive striking of
the palm or exposure of the palm to constant pressure
or vibrational forces may lead to injury of the ulnar
artery as it passes adjacent to the palmar hamate.1,2
The superficial path of the ulnar artery in this region is
believed to make the vessel particularly prone to
mechanical injury. Conn hypothesized that degenera-
tion or thrombosis of the palmar ulnar artery resulted
from injury to specific tissue layers within the vessel
wall.2 Symptomatic finger ischemia resulted from
embolization to digital arteries from the abnormal pal-
mar ulnar artery segment.
Since these early reports, several small patient
cohorts and case reports of patients identified with
HHS have confirmed the association between pal-
mar trauma and digital ischemia.3-11 These reports
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have cited diverse occupations or avocations, includ-
ing carpenter, mechanic, mountain biker, etc, in
which the palm is exposed to repetitive trauma, pre-
sumably leading to ulnar artery injury and HHS.
Although these occupational or avocational expo-
sures appear to be appropriate risk factors for injury
to the palmar ulnar artery, the rarity of HHS, as mea-
sured by the few reports in the English literature, has
not been explained in the context of a risk factor that
is as prevalent as repetitive palmar trauma.
We hypothesized that an additional risk factor or
factors exist that predispose the palmar ulnar artery
to injury and subsequent digital artery embolization.
Our experience with the diagnosis and treatment of
HHS from a large, prospective clinical research cen-
ter study, devoted to the diagnosis, natural history,
and treatment of hand ischemia since 1971, forms
the basis for this report.
DEFINITIONS, PATIENTS, AND METHODS
A significant discrepancy exists in previously pub-
lished literature about HHS, which consistently
describes the pathologic changes in the ulnar artery
as “aneurysms.”1,3-11,14-20 Although all previous
reports of HHS describe clear abnormalities of the
palmar ulnar artery, fusiform or saccular aneurysms
are not revealed by means of all published angio-
grams. Most frequently, segmental hand ulnar artery
occlusion or patent palmar ulnar arteries with elon-
gation and curious but consistently present cork-
screw appearance are shown. These patent arteries
variably included small areas of ectasia compatible
with the arterial abnormalities described in this
series. Therefore, in this report, we define HHS as
segmental palmar ulnar artery occlusion or a patent
palmar ulnar artery with elongation and a typical
corkscrew appearance associated with symptomatic
embolic digital artery occlusion(s).
We performed a review of all patients treated for
HHS in our Division of Vascular Surgery Clinical
Research Center study of hand ischemia, which
prospectively enrolled and observed more than 1300
patients from 1971 to 1998. A summary of this large
study has been published recently.12 All patients
underwent a routine initial examination, including
history and physical examination, noninvasive vascular
examination of the upper extremities including finger
plethysmography, serological testing for connective
tissue disorders, and hand radiography. Patients with
unilateral finger ischemia were selected for upper-
extremity angiography, which included subclavian,
axillary, brachial, and forearm views and magnified
hand views, as previously described.13
Operative treatment of HHS consisted of seg-
mental ulnar artery resection through a longitudinal
incision from the wrist crease to the superficial pal-
mar arch.14,15 Reconstruction was performed by
using autogenous saphenous vein harvested from
the ankle and placed as a reversed interposition graft.
Surgical specimens were sent to the pathology
department for processing and diagnosis. Standard
processing consisted of cross-section cuts and hema-
toxylin-eosin staining. Additional analysis was per-
formed for this study with new cross-section cuts,
trichrome staining, and Verhoeff von Geison stain-
ing to highlight the presence of smooth muscle,
fibrous tissue, and the elastic lamina. All slides from
patients in this study were reviewed specifically for
this study by a surgical pathologist (K.O.).
Ischemic finger ulcers were treated conservative-
ly. Local wound care consisted of twice daily soap
and water scrubs and protective bandages. Oral
antibiotics were administered on the judgment of
the attending surgeon. Debridement was performed
for abscess, exposed bone, or wet gangrene.
Patient follow-up consisted of history and physi-
cal examination and vascular laboratory duplex scan-
ning. If the patient reported a recurrence of symp-
toms or a graft pulse could not be palpated, either
duplex scanning or angiography was performed as a
means of confirming suspicion of graft occlusion.
RESULTS
All 21 patients in this cohort were men, with an
average age at presentation of 42 years (range, 25 to
60 years). All patients had occupational or avoca-
tional exposure to repetitive palmar trauma (Table
I). Sixteen of 21 patients (76%) were smokers. No
patient had a history of previous hand injury, earlier
Raynaud’s syndrome, or connective tissue disorder.
Twenty patients had symptoms of unilateral finger
ischemia, whereas one patient had symptoms of bilat-
eral finger ischemia. Patients had an average of two
symptomatic fingers. Long fingers were the most fre-
quently involved, followed by ring fingers, then small
fingers. Seven patients had involvement of the index
finger, associated with symptomatic long, ring, or
small finger(s). One patient had a symptomatic index
finger only. All 21 patients had symptoms of cold
intolerance of recent onset, which was limited to the
ischemic fingers. The most frequent complaint was
pain in the ischemic finger(s). A discolored, painful
fingertip typically was revealed by means of examina-
tion, and six patients had fingertip ulcerations.
Thirteen patients had abnormal results of finger
plethysmography, consisting of a flattened, obstruc-
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tive arterial waveform in an average of two fingers.
The remaining six patients had normal, pulsatile
waveforms. Three patients had abnormal serology
results, consisting of lupus inhibitor in one patient,
rheumatoid factor in one patient, and antinuclear
antibody in one patient. Testing for hypercoagulable
states (anticardiolipin antibodies, protein C, protein
S, antithrombin III, resistance to activated protein
C) was performed in seven patients. None of the
results were positive for any state.
All 21 patients underwent upper-extremity
angiography, including magnified hand views.
Results of angiography of the upper-extremity arter-
ies proximal to the wrist were normal in all patients.
The diagnosis of HHS was confirmed by means of
angiography, and palmar ulnar artery abnormalities
and digital artery occlusions were demonstrated in
all patients. Bilateral upper-extremity angiography
was performed in 13 patients. Palmar ulnar artery
abnormalities in the asymptomatic hand and the
symptomatic hand were revealed by means of 12 of
the 13 bilateral angiograms. Overall, 33 abnormal
palmar ulnar artery segments were revealed by
means of arteriography. Fourteen of the 34 palmar
ulnar arteries examined by means of arteriography
were segmentally occluded, whereas 19 of 34 were
patent with a typical corkscrew appearance and vari-
able areas of ectasia. Fig 1 shows examples of hand
angiography, by means of which bilateral palmar
ulnar artery elongation and a typical corkscrew
appearance were revealed.
Surgical treatment consisted of 21 operations in
19 patients. Segmental ulnar artery resection and
reversed interposition grafting with saphenous vein
from the foot was performed in 19 cases. An exam-
ple of an excised segment in shown in Fig 2. One
operation consisted of segmental ulnar artery exci-
sion and end-to-end anastomosis, and one operation
consisted of simple ulnar artery ligation. The indica-
tion for surgery was symptomatic digital ischemia
and multiple digital artery occlusions in 15 patients.
There were five occluded and 10 patent ulnar arter-
ies in this group. Six operations were performed for
asymptomatic, patent irregular palmar ulnar artery
segments, which were discovered by means of bilat-
eral arteriography and thought to be a potential
source for future digital artery emboli. Surgery was
not performed on six symptomatic patients with
occluded palmar ulnar arteries, because of minimal
symptoms that rapidly improved.
Four of the six patients who had fingertip ulcers
underwent excision of the abnormal palmar ulnar
artery segment and interposition grafting, and all
fingertip ulcers healed with conservative manage-
ment. Minor debridement was required in one
patient. Two other patients had stable or improving
ulcers when last examined.
Patients who underwent surgery were observed
for an average of 22 months (range, 1 to 66
months). Graft patency was documented by means
of the presence of a palpable graft pulse. Imaging was
performed for suspected graft occlusion, with or with-
Table I. Patient characteristics
Affected Bilateral Bilateral 
Age (years) Sex Occupation Smoker fingers angiography pathology
39 Male Mechanic No 3,4
37 Male Equipment operator Yes 4,5  Yes
41 Male Mechanic Yes 3,5  Yes
48 Male Industrial worker Yes 2
25 Male Mechanic No 3,4,5  Yes
48 Male Woodworker Yes 2,3,4,5
37 Male Mechanic Yes 2,3,4  Yes
46 Male Mechanic No 2,3,4,5
27 Male Construction worker Yes 3,4
53 Male Electrician Yes 5
31 Male Steel worker No 3,4  Yes
37 Male Mechanic Yes 4,5
43 Male Teacher, carpenter No 2,3,4,5  Yes
37 Male Miner Yes All  Yes
43 Male Mechanic Yes 3  no
60 Male Mechanic Yes 4  Yes
41 Male Machinist Yes 3,4  Yes
34 Male Factory worker Yes 2,3  Yes
37 Male Mechanic Yes 4
45 Male Machinist Yes 3,4  Yes
42 Male Roofer Yes 2,3,4,5  Yes
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Fig 1. A, Arteriogram of symptomatic hand in a patient with digital artery occlusion (small
arrows) and an abnormal palmar ulnar artery segment (large arrow). B, Contralateral, asymp-
tomatic hand, which also has an abnormal palmar ulnar artery (arrow).
A
B
Fig 2. Operative specimen consisting of palmar ulnar artery segment from a patient with
hypothenar hammer syndrome. Note multiple septations (arrows) and alternating stenosis and
ectasia.
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out recurrence of symptoms. Sixteen grafts remained
patent during the follow-up period, as determined by
means of history and physical examination. All patent
grafts had a palpable graft pulse. No recurrence of
symptoms and no digital amputations were required.
Three patients were found to have late occlusion
of the interposition graft, one at 14 months, one at
15 months, and one at 35 months. Two patients
were found to have graft occlusion, documented by
means of a lack of graft pulse and confirmed by
means of duplex scanning and angiography. Both
patients had no symptoms of finger ischemia. Symp-
toms of finger ischemia recurred in the one patient
whose graft was diagnosed as occluded at a 15-month
follow-up examination. This patient had progressive
symptoms of digital artery ischemia and required
debridement of necrotic fingertips. He continues to
have mild, chronic digital ischemia. Two patients were
lost to follow-up postoperatively.
Histology was reviewed from 19 arterial speci-
mens from 18 patients and included 15 patent ulnar
arteries and four thrombosed ulnar arteries. The sur-
gical specimens from two operations performed at
another hospital were not available. Histologic find-
ings included disruption of the internal elastic lami-
na, proliferation of the intima and media, fibrosis,
and organizing clot. There was no evidence of ath-
erosclerosis or pseudoaneurysm. Hyperplastic prolif-
eration of the intima or media and disruption of the
internal elastic lamina were present in all patients
and were consistent with the diagnosis of fibromus-
cular dysplasia (FMD; Fig 3).
DISCUSSION
Degeneration or thrombosis of the palmar ulnar
artery after trauma has been theorized to lead to the
embolic occlusion of digital arteries, which may
result in symptomatic finger ischemia. The acute
onset of unilateral finger ischemia in patients with
repetitive palmar trauma has led investigators to
hypothesize that chronic trauma leads to changes in
the ulnar artery, a condition called HHS. However,
this hypothesis fails to explain why HHS remains a
rarely encountered condition, when the putative risk
factor of repetitive striking of the palm is widely
prevalent in our population.
One possible explanation may be subclinical dis-
ease. Little and Ferguson21 examined 79 workers
who regularly used their hand as a hammer and
found a 14% prevalence of subclinical hand ulnar
artery occlusion by using a combination of Allen’s
testing and Doppler examination. No one from this
study population had symptoms of sufficient severi-
ty to interfere with work activities. No radiographic
or histologic studies were available.
An alternative hypothesis is that a preexisting
abnormality of the ulnar artery may exist, making
the ulnar artery particularly liable for traumatic
injury leading to digital artery embolization. The
possibility of an intrinsic abnormality of the hand
ulnar artery was first suggested in a case report by
Hammond et al, in which they identified a patient
with new onset unilateral finger ischemia and a clin-
ical history consistent with HHS.16 A thrombosed
palmar ulnar artery was revealed by means of
angiography. This patient had a known irregular
ectatic ulnar artery, which was discovered during
upper-extremity angiography performed for unrelat-
ed reasons 2 years earlier.
Our report describes 21 patients with clinical and
angiographic evidence of HHS, as previously defined
from a prospectively established clinical research cen-
ter study of hand ischemia that has enrolled more
than 1300 patients. To our knowledge, this is the
largest cohort of patients with angiographic evidence
of HHS reported and the first to identify the pres-
ence of bilateral palmar ulnar artery disease. We
found a striking incidence of bilateral palmar ulnar
artery disease in 12 of 13 patients in whom bilateral
upper-extremity angiography was performed. The
bilateral nature of HHS was first suggested by Conn
et al.2 They reported that two patients in their series
of 11 patients with HHS had symptoms of bilateral
finger ischemia at time of presentation. Why these
patients were initially suspected of having HHS is
unknown. The second largest series of patients with
HHS, reported by Vayssairat et al, identified 10 ulnar
artery occlusions and seven ulnar artery “aneurysms”
in 17 patients.3 The authors described symptom sta-
bilization or improvement after treatment consisting
of smoking cessation, hemodilution (and anticoagu-
lation) with dextran, vasodilators, and/or occupa-
tional leave or reassignment. Only four patients in
this group underwent reconstruction of patent but
diseased palmar ulnar arteries.
The six patients in our cohort with normal
results of finger plethysmography underwent angio-
graphy, based on symptoms of unilateral finger
ischemia and a history of repetitive palm trauma. All
patients were found to have abnormal digital arter-
ies, characterized by multiple occlusions and filling
defects. We previously described the inability to
definitively rule out digital occlusion by means of
finger plethysmography.22
The angiographic findings in this study included
alternating areas of stenosis and ectasia (corkscrew),
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Fig 3. A, Hematoxylin and eosin stain of abnormal ulnar artery segment, with areas of intimal hyperplasia, from a patient
with hypothenar hammer syndrome (original magnification, 40×). B, Trichrome stain of abnormal ulnar artery showing
disruption of the internal elastic lamina (small arrow) and intimal hyperplasia (large arrow; original magnification, 100×).
C, Verhoeff von Geison stain of abnormal ulnar artery segment showing intimal hyperplasia (large arrow) and disruption
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characteristic of FMD, in the affected palmar ulnar
arteries. The presence of intimal hyperplasia, medial
hyperplasia, and internal elastic lamina disruption
without inflammation are all well characterized his-
tologic findings of FMD.23-28 Khatri et al identified
FMD of the ulnar artery distal to the wrist in a 20-
year-old male college student who had recent-onset
unilateral finger and hand ischemia.24 The patient
denied any history of repetitive hand trauma. The
histologic finding of ulnar artery abnormalities con-
sistent with FMD suggests that repetitive striking of
the hand may place these patients at increased risk
for occlusive or subtotally occlusive segmental
thrombus and digital artery embolization.
Patients who have unilateral finger ischemia and
a history of repetitive striking of the palm should
receive a detailed evaluation of the proximal and dis-
tal circulation in both upper extremities. Noninvasive
vascular examination can localize the circulatory
compromise as proximal or distal to the wrist and can
assist in the confirmation of digital artery occlusion.
However, detailed, bilateral upper-extremity and
hand angiography remains the gold standard for
diagnosis.
Optimal therapy for HHS has not been deter-
mined, probably because the rarity of the disease
makes comparison of multiple therapies impossible.
Our experience with HHS in this series leads us to
recommend surgery based on a combination of
anatomic findings and symptoms. Surgery is not
indicated for asymptomatic ulnar artery occlusions.
We believe surgery is indicated for occluded palmar
ulnar arteries in the presence of significant ischemic
symptoms. Surgery is also probably indicated for
patent ulnar arteries with typical elongation and
corkscrew deformity, with or without symptoms of
finger ischemia, to eliminate onset or recurrence of
digital artery embolism.
Other published interventions for the treatment
of HHS include observation and risk-factor manage-
ment, palmar ulnar artery ligation, cervical sympa-
thectomy, and thrombolysis.2-4,18,19,29 Although
isolated reports have described improvement after
each of these therapies, the number of patients stud-
ied has been insufficient to objectively establish the
efficacy of any of these treatments. As noted, six
patients in our series with mild symptoms remained
stable or partially improved without surgery or any
specific alternate therapy.
In summary, our experience with a large popula-
tion of patients with finger ischemia confirms that
HHS is an uncommon disease. Conn’s hypothesis
for the development of HHS, which suggests repet-
itive striking of the palm leads to ulnar artery injury
resulting in palmar ulnar artery degeneration or
thrombosis with subsequent symptomatic digital
artery embolization, does not explain the rarity of
this disease in the setting of the widespread preva-
lence of the putative risk factor of repetitive palmar
trauma. We propose that preexisting FMD of the
palmar ulnar artery exists in these patients, making
the artery more prone to form intraluminal throm-
bus from repetitive striking of the palm.
This proposed theory of origin for HHS is consis-
tent with the observed facts in this patient series, but
it must be regarded, at present, as tentative. Multiple
questions must be answered before it can be conclu-
sively stated that HHS results when preexisting ulnar
artery FMD is subject to repetitive palmar trauma.
These include: the prevalence of asymptomatic ulnar
artery FMD in the population; the degree to which
our patients’ asymptomatic contralateral hands with
FMD were also subject to trauma; why all patients in
this series were men, especially considering the gener-
al preponderance of women in FMD patient series;
and whether any of our patients had FMD at other,
more frequently reported sites. Clarification of each of
these issues will serve to further reinforce or reject the
hypothesis that HHS results from trauma superim-
posed on ulnar arteries already affected by FMD.
REFERENCES
1. Von Rosen S. Ein fall von thrombose in der arteria ulnaris
nach einwirkung von stumpfer gewalt. Acta Chir Scand
1934;73:500-6.
2. Conn J, Bergan JJ, Bell JL. Hypothenar hammer syndrome:
Posttraumatic digital ischemia. Surgery 1970;68:1122-8.
3. Vayssairat M, Debure C, Cormier J, Bruneval O, Laurian C,
Juillet Y. Hypothenar hammer syndrome: Seventeen cases
with long-term follow-up. J Vasc Surg 1987;5(6):838-43.
4. Pineda CJ, Weisman MH, Bookstein JJ, Saltzstein SL.
Hypothenar hammer syndrome: Form of reversible Raynaud’
s phenomenon. Am J Med 1985;79:561-70.
5. Applegate KE, Spiegel PK. Ulnar artery occlusion in moun-
tain bikers. J Sports Med Phys Fitness 1995;35:232-4.
6. Benedict KT, Chang W, McCready FJ. The Hypothenar
hammer syndrome. Radiology 1974;111:57-60.
7. Ettien JT, Allen JT, Vargas C. Hypothenar hammer syn-
drome. South Med J 1981;74(4):491-3.
8. Foster DR, Cameron DC. Hypothenar hammer syndrome.
Br J Radiol 1981;54:995-6.
9. Duncan WC. Hypothenar hammer syndrome: An uncom-
mon cause of digital ischemia. J Am Acad Dermatol
1996;34(5):880-3.
10. Gaylis H, Kushlick AR. Ulnar artery aneurysms of the hand.
Surgery 1973;73(3):478-80.
11. Von Kuster L, Abt AB. Traumatic aneurysms of the ulnar
artery. Arch Pathol Lab Med 1980;104:75-8.
12. Landry GJ, Edwards JM, McLafferty, Taylor LM, Porter JM.
Long-term outcome of Raynaud’s syndrome in a prospec-
tively analyzed cohort. J Vasc Surg 1996;23:76-86.
JOURNAL OF VASCULAR SURGERY
Volume 31, Number 1, Part 1 Ferris et al 111
13. Rosch J, Porter JM, Gralino B. Cryodynamic hand angiogra-
phy in the diagnosis and treatment of Raynaud’s syndrome.
Circulation 1977;55:807-10.
14. Harris EJ, Taylor LM, Edwards JM, Mills JL, Porter JM.
Surgical treatment of distal ulnar aneurysm. Am J Surg
1990;159:527-30.
15. Nehler MR, Dalman RL, Harris EJ, Taylor LM, Porter JM.
Upper extremity arterial bypass distal to the wrist. J Vasc Surg
1992;16:633-42.
16. Hammond DC, Matloub HS, Yousif NJ, Sanger JR. The
Corkscrew sign in hypothenar hammer syndrome. J Hand
Surgery (Br) 1993;18b:767-9.
17. Millender LH, Nalebuff EA, Kasdon E. Aneurysms and
thromboses of the ulnar artery in the hand. Arch Surg
1972;105:686-90.
18. Yakubov SJ, Nappi JF, Candela PO, George BS. Successful
prolonged local infusion of urokinase for the hypothenar
hammer syndrome. Cathet Cardiovasc Diagn 1993;29:301-3.
19. Lawhorne TW, Sanders KA. Ulnar artery aneurysm compli-
cated by distal embolization: Management with regional
thrombolysis and resection. J Vasc Surg 1986;3:663-5.
20. Spittell PC, Spittell JA. Occlusive arterial disease of the hand
due to repetitive blunt trauma: A review with illustrative
cases. Int J Cardiol 1993;38:281-92.
21. Little JM, Ferguson DA. The incidence of the hypothenar
hammer syndrome. Arch Surg 1972;105:684-5.
22. Holmgren KN, Baur GM, Porter JM. Vascular laboratory
evaluation of Raynaud’s syndrome. Bruit 1981;19.
23. Edwards JM, Antonius JI, Porter JM. Critical hand ischemia
caused by forearm fibromuscular dysplasia. J Vasc Surg 1985;
2:459-63.
24. Khatri VP, Gaulin JC, Amin AK. Fibromuscular dysplasia of
distal radial and ulnar arteries: Uncommon cause of digital
ischemia. Ann Plast Surg 1994;33(6):652-5.
25. Reilly JM, McGraw DJ, Sicard GA. Bilateral brachial artery
fibromuscular dysplasia. Ann Vasc Surg 1993;7:483-7.
26. Wylie EJ, Binkley FM, Palubinskas AJ. Extrarenal fibromus-
cular hyperplasia. Am J Surg 1966;112:149-55.
27. Lin WW, McGee GS, Patterson BK, Yao JS, Pearce WH.
Fibromuscular dysplasia of the brachial artery: A case report
and review of the literature. J Vasc Surg 1992;16:66-70.
28. Cheu HW, Mills JL. Digital artery embolization as a result of
fibromuscular dysplasia of the brachial. J Vasc Surg 1991;
14:225-8.
29. Wheatley MJ, Marx MV. The use of intra-arterial urokinase
in the management of hand ischemia secondary to palmar
and digital artery occlusion. Ann Plast Surg 1996;37:356-63.
Submitted Jun 8, 1999; accepted Aug 18, 1999.
DISCUSSION
Dr Elliot L. Chaikof (Atlanta, Ga). Ferris, Taylor, and
colleagues at the Oregon Health Sciences University have
presented an intriguing new hypothesis about the etiology
of hypothenar hammer syndrome, based on a close review
of a collected series of 21 male patients treated during a
period of almost three decades. Their investigation with
angiographic evaluation revealed that, more often than
not, the contralateral, asymptomatic, and less traumatized
hand exhibited palmar ulnar artery pathology that was
reminiscent of fibromuscular dysplasia. With this observa-
tion in mind, the Oregon group proposes that hypothenar
hammer syndrome occurs when people with preexisting
ulnar artery fibrodysplasia are exposed to repetitive palmar
trauma.
Admittedly, there are several aspects of this postulate
that are appealing. Repetitive occupational hand trauma is
common, but hypothenar hand syndrome is an infrequent
condition. As the authors pointed out in their manuscript,
only two explanations are consistent with the rarity of this
medical event. Perhaps, as current dogma suggests, a large
cohort of people with ulnar artery pathology does indeed
exist, albeit typically in an asymptomatic form. As a conse-
quence, most people do not seek medical attention. This
is certainly not an outrageous proposition, given the
anatomy of the palmar arch. An alternative explanation is
that hypothenar hand syndrome is actually quite rare
because of a requirement for a suitably susceptible artery,
which, when exposed to trauma, will either undergo
aneurysmal degeneration or progression to occlusion.
The presence of disease in the nondominant extremi-
ty would tend to support the Oregon hypothesis.
However, I must admit that although this is an intriguing
proposition, I continue to harbor some doubts. The non-
dominant hand in a carpenter or mechanic, although used
less, is often not free of a history of trauma. Further, fibro-
muscular disease of the carotid, vertebral, and renal arter-
ies can progress to a symptomatic state in the absence of
overt secondary trauma. Thus, one would expect that,
even with a small cohort of patients with fibrodysplasia of
the ulnar artery, at least some patients should have symp-
tomatic hand ischemia in the absence of trauma. To date,
only one such case has been reported in the literature.
Nonetheless, as the largest series to date, these data
from Oregon represent an important report. In particular,
I must commend the authors for highlighting once again
the usefulness of surgical reconstruction with interposition
vein grafting in the management of this difficult problem.
I have four questions.
It is suggested that a requirement for underlying
fibrodysplasia in the development of hypothenar hammer
syndrome has medical-legal implications. Could the
authors expand on this statement?
In the treatment of asymptomatic ulnar artery
aneurysms, should aneurysm size be used as a criterion for
recommending repair?
In the patient with symptomatic hand ischemia caused
by ulnar artery occlusion, is there any role for an initial
trial of medical therapy?
Finally, late occlusion of vein grafts was noted in three
of 19 patients. Retrospectively, were there any preopera-
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tive angiographic findings by which a potential for an
increased risk of graft failure in this subgroup was sug-
gested?
I would like to thank the Society for the privilege of
discussing this fine report and congratulate Dr Ferris on
an excellent presentation.
Dr Lloyd M. Taylor, Jr. Thank you, Dr Chaikof, for
those comments.
You asked about medical-legal implications, which
may be different from state to state. In Oregon, the law
states you take the worker as you find him. So, his having
fibromuscular disease that makes the artery susceptible to
occupational trauma is not of much importance, as it
would be in a state in which the law is different.
You asked about the indications for treating asympto-
matic fibromuscular lesions in the palm, as was the case in
six patients in this series. The reason for treatment was
that the patients already had embolic occlusion of digital
arteries in the symptomatic hands. The operations were
prophylactic, to prevent the same event in the asympto-
matic hand. Although they have been called aneurysms, it
is stretching the definition a bit. Our preference is to call
these abnormal ulnar arteries. There are definitely some
ectatic areas, but I do not think that size is the determi-
nant of the collection of thrombus or its embolization.
What about therapy for occluded ulnar arteries? The
purpose of the grafts was not to prevent further emboliza-
tion. The purpose was to relieve the ischemic symptoms.
These were patients in whom there was not a normal or an
adequate connection from the radial side of the arch and
in whom replacing the occluded ulnar artery would
improve the ischemia.
The final question was why we had some graft occlu-
sions. All three graft occlusions occurred in patients who
could not stop smoking. The patients with the occluded
grafts were older than those whose grafts remained patent;
but it is such a tiny series that I would be reluctant to
make any further observation.
Dr John J. Bergan (La Jolla, Calif). I have one com-
ment and several questions. I would say that the most
important thing to come from this paper is the wisdom of
combating dogma, of questioning dogma. Because of our
paper in 1970, which said this entity was produced by
trauma and could be called hypothenar hammer syn-
drome, the name has stuck. I think the most important
thing to take from this presentation today is: Question all
dogma.
In the 1970s, our studies were focused on hand
ischemia, the Raynaud phenomenon. Because of that,
these patients came to us. In our 1970 report, two of 11
patients had bilateral symptoms. Since that time, we have
looked at arteriograms in patients with this syndrome and
found the abnormal corkscrew arteries, but never, even
with increasing knowledge of fibromuscular hypoplasia,
have we made the diagnosis of fibromuscular hypoplasia.
Why do you think we have missed the proper diagnosis in
the recent past?
You mentioned in the manuscript, which I was privi-
leged to read, that finger plethysmography was done. I
have never been impressed with that means of testing. It
does give some interesting but not very useful data. I
would like to know your impression of plethysmography
in managing hand ischemia.
Finally, at the University of California in San Diego,
Dr Erik Owens of our vascular staff has clarified diagnosis
in a hand suspected to have hypothenar hammer syn-
drome by using the modality of ultrasound scanning to
identify very clearly that an aneurysm was present and had
thrombosed. Have you been using ultrasound scanning in
those cases that are not coming to surgery?
Thanks very much for letting me see the manuscript
and the excellent color photographs.
Dr Taylor. Thank you for those questions, Dr Bergan.
You asked why these lesions are not being recognized
and operated on more often. I think it really is a rare con-
dition. Questioning why such a thing should be so rare is
what led to the histologic studies that confirmed the
underlying pathology. Anyone who has ever built a dog-
house or changed a flat tire knows that people use their
hands as a hammer all the time. So, that simply did not
seem to be an adequate explanation for the syndrome.
You pointed out that finger plethysmography, although
useful when the results are positive, suffers from a lack of
sensitivity. That is because every finger has two digital
arteries. One can be occluded, and the finger plethysmog-
raphy tracing will be totally normal. It is also because we
measure finger blood pressures with a small cuff at the base
of the finger. If the digital arteries are occluded beyond the
cuff, it is not detected with finger plethysmography. So it is
a useful test. If the results come back positive, it tells you
that you are not dealing with a vasospastic problem. But if
the results come back negative, it does not tell you that you
are not dealing with vasospasm.
Finally, what about ultrasound scanning for diagnosis?
We have not used it on a regular basis in our patients, but
your suggestion is an attractive one, and I see no reason
why we should not in the future.
Dr Charles O. Brantigan (Denver, Colo). This is a
great study that you have reported, but I would like to ask
a couple of questions.
First, why did you pick the saphenous vein instead of
something more locally available or something that has a
better size-match with the arteries that you are replacing?
Second, are these procedures done under the micro-
scope?
Dr Taylor. You asked why we chose the vein that we
did. We are not the only ones to have operated on these
patients. The case reports that existed in the literature
when we did our first few cases suggested using branches
of the saphenous vein from the ankle as the replacement
vessel. We examined a few of these cases, actually placed a
few of the saphenous branches, and were unsatisfied with
the quality of those veins. They tend to be much more
thin-walled than the main saphenous.
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Why don’t we look for a better size-match? I guess
nobody in Oregon thinks that size-match is very important.
Do we perform these procedures under the micro-
scope? No. We use loupe magnification, just as we do with
other small artery bypass grafting procedures. The ulnar
artery and the radial artery in the hand are really, if any-
thing, a little bigger than most tibial arteries, and surgery
is quite possible under standard loupe magnification.
Dr James F. McKinsey (Chicago, Ill). I enjoyed your
presentation and your intriguing hypothesis. Do you have
any evidence, especially with the availability of your vascu-
lar laboratory, of signs of fibrodysplasia in other arteries in
your 21 patients?
Dr Taylor. No, we have not examined these patients in
the more typical locations—the renals, the carotids—to
see if there was fibrodysplasia present. Remember also that
these patients were all men, which is not what you expect
in a fibrodysplasia series.
Dr Fredric Jarrett (Pittsburgh, Pa). Because fibromus-
cular dysplasia is one of the few arterial problems that is
more common in women, have you had occasion to screen
any women with fibromuscular dysplasia in renal or verte-
bral arteries and find a similar problem in their hands?
Dr Taylor. No, we have not done that on a screening
basis. We do have experience with one elderly woman with
extensive fibrodysplasia of the radial and ulnar arteries in
the forearm, which produced embolization with no rela-
tionship to trauma, but that is a single case.
